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INTRODUCTION
This study was prompted by the author' s keen interest in
the growth and development of people as well as his equally
keen interest in aviation. At a time when aviation is experi
encing its greatest need for well-qualified people, it seems to
be an appropriate time to see what is being done to fill this
need. The author is convinced that colleges and universities
should have an identifiable role in the development of these
people and this study is, in part, an attempt to find out what
role they are now playing.
The main reason that the author feels colleges and univer
sities should have an identifiable role is aviation's size and
scope in our society and economy (28). The travel patterns in
the United States, and the world, have been drcimatically re
fashioned since early in this century as a direct result of
aviation's entry into the field of transportation. Increased
mobility resulting from air transportation has opened up new
modes of industrial development and plant site location, A
look at the dynamic growth, the present status, and the pre
dicted expansion of aviation clearly point out aviation's
important position in our culture.
Aviation has had a dynamic growth since early in this
century, in fact its entire history lies in this century. It
all began with the historic first flight of a heavier than air
aircraft at Kitty Hawk, North Carolina, in the winter of 1903,
Since this historic flight, aviation has grown to the extent
that (28, 29) revenue passenger miles and revenue cargo ton-
miles are measured in the billions. The air carrier fleet now
counts its aircraft in the thousands and the crew per aircraft
averages more than seven. The number of maintenance personnel
per aircraft, in the air carrier fleet, averages almost fifteen
and the number of other ground and support personnel are pro
portionally greater.
These examples allude to the size but they are figures for
only one phase of aviation. The figures for general aviation
aircraft and pilots are even more impressive. The projected
figures (2 8) for both the air carrier fleet and general aviation
are also dynamic in nature, A very brief look at some of these
figures, both present and projected, make the dynamics of the
situation clear.
1, Revenue passenger mile operations for U.S. civil air
carriers will increase from 76 billion in 1965 to 315
billion in 1980.
2. Revenue cargo ton-mile operations for U.S. civil air
carriers will increase from 3.1 billion in 1965 to 38.1
billion in 1980.
3, The U.S. civil air carrier fleet will grow from 2,125
aircraft in 1965 to slightly over 3,000 in 1980,
4, The employment of civil air carrier aircraft cockpit
crew members will increase from 22,972 in 1965 to
43,665 in 1980.
5. The civil air carrier mechanic work force will increase
from 43,667 in 1965 to 80,224 in 1980,
6. The general aviation aircraft fleet will increase from
slightly over 104,000 at year end 1966 to 315,000 by
1980.
7. The number of flight hours flown annually by general
aviation aircraft will increase from 16,7 million in
1965 to 63 million in 1980,
8. The number of commercial pilots in general aviation
will increase from 48#760 in 1965 to a minimum of
184,750 in 1980.
9. The number of mechanics in general aviation will
increase from 40,000 in 1965 to 120,000 in 1980.
The character of aviation has also changed drastically
since the historic flight in 1903, The equipment, the tech
nology, and most of all the skills of the people have had to
change drastically in order for this growth to occur. The
typical air carrier aircraft now in daily service, inconceivable
at the beginning of this century, carries between 100 and 150
passengers at speeds approaching the speed of sound. A look
into the very near future reveals even faster and larger equip
ment just around the corner.
The air carrier fleet will shortly include such aircraft
as the jumbo Boeing 747 and later the Boeing 2707-300 and
Concord supersonic transports (SST) (7), The Boeing 747 will
be capable of carrying approximately 360 passengers plus
60,000 to 70,000 pounds of cargo. This is compared to the
present Boeing 707 which carries about 135 passengers or 60,000
pounds of cargo. The SST's are further away and are a com
pletely different airplane. The Concord will travel at a
little over twice the speed of sound and carry about 130
passengers. The Boeing 2707—300 is larger and is basically
designed for about 235 passengers plus baggage.
The character of the general aviation fleet has also
changed drastically with the business Jet now corranonplace as a
corporate aircraft. Aircraft are available in size from two
(2) place to twelve (12) place and in speed from a cruise of
100 mph to a cruise of just under the speed of sound. The
price range of these aircraft starts at about $9,000 and goes
up to $750,000. The cost is even higher when custom interiors
and avionics installation are involved. These examples of
changes in aircraft are only indicative of the character changes
that aviation has undergone and is still undergoing. The
avionics phase, and its associated technology, could also be
used to exemplify this drastic change in character. The skills
and knowledge that these people now need have little resemblance
to those needed by the early pilots and mechanics of this
century.
The personnel development aspect of this drastic change
is the topic of most interest to the author and to which this
study is primarily addressed. More specifically, it is ad
dressed to determining the number and character of the aviation
education programs conducted by state supported colleges and
universities in an attempt to isolate and describe the identi
fiable role of these schools. If this role can be isolated
and described, it would be possible to make wiser decisions
regarding such programs in the future. If no pattern or role
is identifiable, this fact should cause school administrators
to examine what they want this role to be.
REVIEW OP LITERATURE
The several studies located by the author are not closely
related to each other but they are all, in some way, related
to the general field of aviation education. Each study is
related to some specific phase of aviation education or some
group of people concerned with aviation education. As a result,
it seems logical to discuss each study separately as it relates
to this study rather than attempting to relate them to each
other,
Mervin Strickler's (23) study probably influenced the
overall approach of this study to a greater extent than any of
the others. His review of the historical development of
aviation education was of real assistance in helping the author
to bring some of his thinking into focus. The establishment
of an operational definition of aviation education, by Strick-
ler, was also of help in determining terminology used in the
questionnaire and in developing the questionnaire itself.
The three purposes of Strickler's study weres first, to
establish an operational definition of aviation education?
second, to show the historical development of aviation educa
tion? and third, to describe one of the agencies of aviation
education, the air center. The importance of the first two
to this study has already been mentioned. The third one, the
air center concept, was of limited value to this study but did
point out some things that were included in the questionnaire.
Strickler's conclusions were of great interest, to the
author, and particularly his recommendations for further in
vestigation, Several of these are closely related to this
study and helped the author to decide on the final nature of
this study. The recommendations for further study by Strickler
were:
1, What are and should be the objectives of aviation
education?
2, To what extent are the schools and colleges of the
nation now teaching aviation education?
3, What provisions should be made for consultants in
aviation education in elementary, secondary, and
higher education? In county and state education
departments?
4, What means for coordination of aviation education
efforts on a nation-wide basis can be established?
5, What provisions for teacher education in aviation
education should be added to teacher certification
requ i rements ?
6, What suggestions for aviation education are being
made by educators, industrial groups, and governmental
agencies? How can these be evaluated and implemented?
7, What sources of financial and material aid are avail
able for an aviation education program?
8, What controlled experiments can be undertaken to
measure the effectiveness of the air center as a
means of aviation education?
9, What are the operational costs of an air center on the
different educational levels?
10. What means for training air center personnel can and
should be established?
A study by John Kipp (13) was also of assistance to the
author but in a different way, Kipp's study involved the de-
8velopment of a pilot training program for airline or executive
pilots adaptable to college or university level. More spe
cifically, it was a program that could be offered at Miami
University (of Ohio),
The program, as it was developed in Kipp's study, turned
out to be a good reference point to which the author could re
turn and compare. This was particularly true in regard to
questions about curriculum. The fact that Kipp's study was
related to colleges and universities, as is this study, also
made it a better reference than some of the others.
As previously mentioned, the purpose of Kipp*s study was
to develop a program of training suitable for a college or
university, in which a student can receive adequate pilot
training to qualify as an airline co—pilot and from there,
through experience, succeed to the position of airline captain.
The problem, as he saw it, that led to the study was- the
shortage of well-qualified pilots because (1) the aviation
industry has expanded very rapidly in recent years, and, (2)
our schools have not yet become aware of the great need for
training personnel for the air transport industry. This state
ment of the problem interests the author because, in his
opinion, it may still exist.
A third study by Kermit Anderson (5) was a survey of
certain aspects of aviation education in selected secondary
schools in the United States. At first inspection this
appeared to be closely related to the author's study but a
more detailed inspection revealed that Anderson's study was
slanted more toward the promotional aspects, instructional
materials, and the teachers professional background. Even
though the emphasis was different, Anderson's study proved to
be a valuable reference since his questionnaire format, as
well as some specific questions, were adaptable to the author's
study.
The main purpose of Anderson's study was broad and he
identified six minor problems that made up the major problem.
Briefly, these are? (1) the historical background of the local
programs, (2) the organizational and administrational aspects,
(3) the professional background and training of the teachers,
(4) the instructional materials and project activities used,
(5) the financial support of the program, and (6) the pro
motional policy of the schools. His treatment of these problem
areas on the questionnaire and the responses he received were
very helpful to the author while developing the questionnaire
for this study,
A study which the author did not locate until late in his
search was conducted by Elmer Stapher (21), This is a study
of the status of aviation instruction in teacher education
programs in the United States. It is a closely related study,
as indicated by the following five (5) stated purposes, but
the findings seem to be directed more toward recommended courses
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at different levels than to an overall look at aviation educa
tion.
1. To present and evaluate the offerings in the field of
aviation instruction in the majority of junior col
leges^ teacher colleges, colleges of the arts and
sciences and similar institutions of the United states
to see if there is any uniformity in regard to course
offerings, objectives, prerequisites, methods of
teaching, and the types of flying licenses offered.
2. To determine any desired changes in existing aviation
education programs for the benefit of the teaching
profession.
3. To stimulate interest in evolving new programs which
schools may add to their curriculum and the existing
courses by emphasizing aspects of aviation.
4. To formulate criteria for a recommended progreun of
aviation education teacher training as suggested by
previous research work conducted by leaders in the
field.
5. To indicate any variations between the existing
aviation education programs in the colleges and uni
versities and the criteria for a recommended aviation
education teacher training program advocated by
previous research workers.
Stapher's study did prove to be of assistance while de
veloping the final method of procedure. Reference was also
made to Stapher's study while writing the findings and particu
larly in the process of determining how to treat some of the
data,
A Report of the Aviation Education Committee of the Ameri
can Association of Colleges for Teacher Education (2) was of
value mainly as background material. This report was also a
good source of other literature in the field.
Two books edited by H. E, Mehrens and published by the
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American Council on Education in Cooperation with Civil Aero
nautics Administration were valuable from a historical point
of view. I^e first of these two books, titled Adventures in
Aviation Education, (3), is a research report for the use of
teachers and school administrators. The second, titled
Aviation in School and Community, (4), is a handbook primarily
for those involved in curriculum planning,
A third book, titled Aviation Education Source Book, (20),
was valuable mostly from a historical point of view, TT^is
book, and the two mentioned above, were of assistance to the
author by bringing the entire field of aviation education into
focus,
A nationwide high school and junior college survey (9)
was primarily of value as recent history. It pointed out some
of the recent trends at the high school and junior college
level.
An aviation course for junior colleges (8) was also of
assistance in terms of current trends. The suggested items for
inclusion in a typical course for junior colleges was a good
reference point during the development of the questionnaire.
Two feasibility studies, one for Cochise College (24)
in Douglas, Airzona, and one for Ferris State College (25)inBig
Rapids, Michigan, brought out a number of interesting points
regarding possible aviation education progrcuns for two specific
colleges. In both cases the studies pointed up a need for and
the feasibility of aviation education programs. These two
12
studies also indicate the possibility that aviation education
programs, if they are to fit into a school's total program and
the needs of the area, may vary considerably from programs in
other schools and areas.
It should be noted that several of the studies reviewed
are about fifteen years old and some of the books and reports
as much as twenty years old. Little can be found in the
literature between that period and now. Some new studies are
now beginning to appear in the literature indicating a renewed
interest in this subject. This correlates with one of Ander
son's conclusions that the greatest niimber of aviation educa
tion programs are initiated in secondary schools during, or as
a result of, international conflicts, Ihe present conflicts
in the mid-east may be part of the stimulus for this renewal
interest.
Although no studies were found that dealt directly with
the author's topic, all of the literature cited dealt with
some phase of aviation education. Each dealt with one aspect
of the many faceted topic of aviation education. Although most
of the studies were related to high school and junior college
level, rather than university level, they were still examining
one of the facets of the same basic topic.
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METHOD OF PROCEDURE
The author's interest in aviation in general and in avia
tion education in particular caused him to wonder what is
being done by universities in the United States pertaining to
aviation education. A review of the well known published in
formation in the aviation field indicated that little had been
documented about aviation education at the college and univer
sity level. Further research verified this lack and a pro
posal for this study was developed.
Due primarily to the personal preference of the author,
the study was limited to four year state-supported colleges
and universities. This limitation made it necessary to con
duct a nationwide study in order to obtain a large enough
sample, A questionnaire was selected as the most practical
method of gathering data due to the geographically dispersed
population.
With the main purpose of the study being to determine
basic information about methods and objectives of operation of
aviation education programs, it seemed necessary to identify
the specific factors to be considered before developing the
questionnaire. Even before identifying these factors it
seemed necessary to identify the broad categories that should
be studied.
Several sources of information, including the author's
own experience, were the basis for identifying the broad
14
categories as well as later identifying the specific factors
to be studied. One major source was in the person of Mr. W.
E. Sharp of the Iowa Aeronautics Commission. His broad know
ledge and experience in the field of aviation education as well
as the numerous pieces of literature he provided were of great
value. The Cessna Aircraft Company of Wichita, Kansas proved
to be a valuable source through several pieces of literature
that are discussed in greater detail in the chapter on Review
of Literature. There were four theses, which are also dis
cussed in greater detail in the chapter on Review of Literature,
that were aviation education related.
After numerous attempts at defining or identifying the
broad categories that should be studied, five (5) were finally
selected. These categories are: (1) general information con
cerning the school, (2) history and background of the aviation
program, (3) organization and administration of the program,
(4) the program content, and (5) the teaching staff. The
first of these five categories, general information concerning
the school, is concerned with the school in general. The other
four categories are all directly related to the program and
the methods and objectives of operation.
The first general category, general information concerning
the school, eventually became Section I of the questionnaire.
The factors in this section include such things ass (1) size
of the school, (2) the basic divisions of the school, (3) the
15
time system used, and (4) the percentage of costs covered by
tuition. The questions in this section are to be answered by
all schools. The data will be examined for possible correla
tions between the information concerning schools reporting
programs and the facts about the progreuris, 'ifhe other four
categories were eventually modified and combined into three (3)
sections on the questionnaire. This was done mainly to organ
ize the questionnaire into parts so that a school would only
have to respond to those sections pertaining to their particular
program. These three sections also provide a more logical
organization of material for exeuning different types of programs,
Section II, general information about the aviation education
progrcim, contains general factors for characterizing a particu
lar progreim. These factors include such items as: (1) size of
the program, (2) age of the program, (3) growth rate of the
program, (4) the program objectives, (5) the department admin
istering the program, and (6) the division or college adminis
tering the program. Frequency distribution charts, and two-\^y
frequency distribution charts involving other factors in this
section and section I, will be used for the purpose of analyzing
the data provided by this section.
Section III of the questionnaire, information about the
program content, contains those factors related to content and
staff. These factors include such things ass (1) type of
flight related courses, (2) types of flight training courses.
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(3) type of mechanic related courses, (4) type of mechanics
training courses, (5) type of aerospace courses, and (6)
information about full and part time staff. Possible corre
lations between several factors in this section will be exam
ined using two-way distribution charts. Other data will be
presented and analyzed in the form of frequency distribution
charts.
Section IV, information about the flight portion of the
program, was treated as a separate section both because of the
mechanics on the part of the respondents and because of the
special interest the author has in this phase of aviation edu
cation.
Possible correlations will also be examined between various
factors within this section, A few other possible correlations
will be examined.
The questionnaire evolved into its final form after going
through several stages of revision. The first stage, as
discussed above, was to define those factors which were felt
to be both worthwhile in themselves and also those that might
have a possible correlation with other factors being studied.
The first draft of the questionnaire was developed by listing
all items that, in the author's opinion, met the criteria of
being worthwhile. The second criteria, having a possible cor
relation with other factors being studied, was then applied to
all items the author did not feel strongly about and many items
17
were eliminated in this manner.
The second draft of the questionnaire was discussed with
various university staff members and other knowledgeable people.
Through these discussions, the questionnaire was reduced and
refined to a point where a sampling survey could be conducted.
A committee of (1) Mr, E. J. Howard, Director, Flight Service
Department, Iowa State University, (2) Mr, W. E, Sharp, Educa
tion Director, Iowa Aeronautics Commission, and (3) Mr, C. A.
Martineau, supervising Inspector Federal Aviation Agency District
Office, Des Moines also reviewed this second draft before the
sampling survey was made.
A sampling survey was conducted with the resulting third
draft of the questionnaire. Copies were sent to: (1) Professor
Jack Eggspuehler, Director, School of Aviation, Ohio State
University, (2) Professor James Maris, Head, Aviation Tech
nology Division, Purdue University, and (3) Mr, Earl Howard,
Director, Flight Service Department, Iowa State University,
The responses to this sample survey were very helpful and re
sulted in the rewording of a number of questions that were not
clear, A complete revision of the method of obtaining informa
tion about the staff was another result of this sample survey.
All suggestions from the three respondents were carefully con
sidered and incorporated whenever possible without altering
the objectives of the study,
A fourth and final draft, with only minor changes, was
again discussed with various people on the staff. In its final
18
form, the questionnaire attempts to get at only the basic
factors related to Aviation Education programs. There were
many other factors that the author and others would liked to
%
have examined and some that they would liked to have probed in
greater depth but the length of the questionnaire alone indi
cated that it would be unwise to go further, A sample of the
final questionnaire and letter of transmittal may be found in
Appendix A.
While development of the questionnaire was taking place,
a mailing list was being compiled. The Directory of U.S.
Institutions of Higher Education, Fall 1967 (30) was the source
of schools to be surveyed. The author felt that a better
response would be obtained if the questionnaires were sent to
a specific person at each school so an attempt was made to
secure names. Two mailing lists were found; (1) list of
Certificated Pilot, Flight and Ground Schools (12) and (2) the
mailing list of the University Aviation Association, These
provided only a small number of names so other sources were
explored.
The decision was made to survey the State Aeronautics Com
missions in an attempt to find the names of specific persons to
whom the questionnaire could be sent. The Iowa Aeronautics
Commission cooperated in this survey by furnishing the mailing
list of the National Association of State Aeronautics Officials
and also allowed their name to be used in connection with the
letter, A copy of this letter may be found in Appendix B,
19
The results of this survey and the other two sources provided
the names of many specific persons but names were still lacking
for many schools. The directory (30) used as the main source
listed the names of the officials of each school and the
Registrar was selected as the specific person to receive the
questionnaire when no other source provided a name.
The author had determined, almost from the beginning, that
the format of the questionnaire should be 11" x 17" folded so
that four 8J5" x 11" areas were available for printing. This
limitation on size was made because it was felt that a ques
tionnaire of any greater length would reduce the number of
replies. The basic x 11" size was selected since it will
fit a No, 9 envelope for return to the author with a minimum of
manipulation. Although it is less personalized, a bulk rate
permit was utilized for the return envelopes because the author
felt it would not inhibit returns. For some of the same
reasons, the outgoing envelope containing: (1) the letter of
transmittal, (2) the questionnaire, and (3) the return envelope
is to be metered rather than hand stamped.
Extra copies of both the questionnaire and the return
envelope are to be printed for use as a follow-up, A second
letter of transmittal is to be used for this purpose with the
timing to be determined by the returns from the initial mailing.
A copy of this letter will be found in Appendix C. A record
will be kept of the number of returns received each day and
20
when it is obvious that the returns received per day are
diminishing rapidly, the follow—up letter and second copy of
the questionnaire will be sent to those who have not replied.
The data will be accumulated on fortran coding forms for proc
essing at the Computation Center when no returns are received
for five days.
Frequency distribution charts will be compiled from the
data obtained from questions that relate to the basic char
acteristics of the school and program. Data from questions
that are related to operational aspects of the school and
program will be tabulated as both frequency distribution charts
and two-way frequency distribution charts. The analysis of the
data in these charts will be discussed in the chapter on
Findings,
21
FINDINGS
•Questionnaires were sent to the 468 four year, state-
supported colleges and universities listed in the Directory of
U.S. Institutions of Higher Education, Fall 1967 (30).
Responses were received from 383 or 81,8% of all schools.
Eighty-seven, or 22.7% of the schools responding indicated the
existence of some type of aviation education program.
The purpose of the study is to examine aviation education
programs in state supported, four year, colleges and univer
sities, therefore only the data from the eighty-seven schools
were tabulated for analysis. The data from these schools were
coded, punched on cards, and processed in the computation cen
ter. The frequency distributions and two-way frequency dis
tributions that follow are the result of this processing.
Many of the questions on the questionnaire provided space
for additional responses and many schools made use of this
provision. All such responses were tabulated and they are
included in the various tables. In most cases these additional
responses were unanticipated and contributed to a more complete
picture of the subject. It should be noted that more schools
might have checked some of these responses if they had been
provided as items on the questionnaire.
Some schools did not respond to all of the questions on
the questionnaire. The number not responding to each question
was tabulated and that number is either indicated within the
22
table or the number responding to the question involved appears
at the bottom of the table.
The alternatives offered by some of the questions are not
mutually exclusive and some schools, therefore, responded to
more than one of these alternatives. Also there were questions
that some schools did not respond to at all so the total figure
for the table, involving one of these questions, is not neces
sarily the number of schools responding to that question. The
number of schools responding to each such question was tabu
lated and appears at the bottom of the table.
All of the data obtained from the questionnaires does not
appear in tabular form in this chapter. Some of the data
obtained will be referred to only in general terms and therefore
does not, in the author's opinion, require exact figures for
reference. Still other data does not contribute to a better
understanding of the subject so will not be treated in this
chapter.
Some data, other than that obtained from the questionnaires,
does appear in tabular form in this chapter. These data are
necessary as background material to the treatment of some of
the data from the questionnaires. These data were obtained from
the FAA Statistical Handbook of Aviation, 1966 (29) and the
statistical Abstract of the United States, 1968 (27),
Table 1 uses some of the above mentioned data to compare
the five areas of the United States, used as a base in this
study, by presenting five different kinds of descriptive data
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concerning each area. These particular areas were chosen
because they coincide with the Federal Aviation Agency Dis
tricts with the exception of Alaska and Hawaii which have been
included in the western area, for this study, rather than
being kept as separate areas. Table 2 shows the composition
of the areas by state.
It can be seen from Table 1 that the central area contains
about the same percentage (25%) of each of the five character
istics, The eastern area shows inconsistency in population
and total area but contains about the same percentage (25%)
of the other three characteristics. The southern area contains
about 12.5% of each of these same characteristics and the south
west area about the same percentage of each. The western area
contains about 25% of each of the characteristics except for
population and total area so exhibits some inconsistency.
Table 1 points out that, except for the inconsistencies
mentioned above, each of the five areas are relatively con
sistent in makeup, in terms of the five characteristics used
for reference. A closer examination of Table 1 indicates that
one characteristic, active pilot certificates, shows a typical
percentage distribution among the five areas and could be used
for comparison with other factors to see if they are also dis
tributed in a typical fashion among the five areas.
For the reason discussed above, the characteristic of
active pilot certificates has been included in Table 3 as a
reference point. The factors in Table 3 do not exhibit as
25
Table 2. States comprising areas of the United States
Central
Areas of the United States
Eastern Southern Southwest Western
Illinois Connecticut Alabcima Arkansas Arizona
Indiana Delaware Florida Louisiana California
Iowa Kentucky Georgia New Mexico Colorado
Kansas Maine Mississippi Oklahoma Idaho
Michigan Maryland North Carolina Texas Nevada
Minnesota Massachusetts South Carolina Oregon
Missouri New Hampshire Tennessee Utah
Montana New Jersey Washington
Nebraska New York Wyoming
North Dakota Ohio Alaska
South Dakota Pennsylvania Hawaii
Wisconsin Rhode Island
Vermont
Virginia
West Virginia
District of
Columbia
26
great a consistency with this reference point as one might
reasonably expect. The eastern and western areas have, for
the most part, lower percentages of the factors in Table 3 than
the reference point while the central area has higher percen
tages.
Table 3 is a frequency distribution, by area, of the data
from (1) question 7, section I, status of aviation education,
(2) question 1, section II, enrollment in aviation education
courses, 1967-1960, (3) que^itlon 10, section II, summer work
shop offerings, and (4) question 8, section III, status of
flight training. The number of schools responding to each
question is shown at the bottom of the appropriate column.
Using the characteristic of active pilot certificates as
a reference point, it can be seen that the central area has a
greater percentage of aviation education programs than would
be expected. On this same basis the central area also has a
greater percentage of enrollments, flight programs, and summer
workshops than would be expected. The eastern and western
areas have a lower percentage of aviation education programs
than would be expected while the southern and southwest areas
have about the percentage that would be expected. Little can
be said about the relationship between size of school and the
existence of aviation education programs since programs exist
in the smallest as well as the largest schools. A later dis
cussion, involving data in Table 4, pofnts out that the greatest
number of aviation education programs are located in average
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size schools. A positive relationship does seem to exist
between size of school and size of program but no attempt has
been made to evaluate it statistically. It should be noted
that more than one school indicated that the enrollment in
their program was limited and so this factor might not reflect
a true picture of interest.
While examination of aviation education programs, by
areas and by broad factors, provides some insight into the
subject, a deeper understanding seems to lie in the details
of the operation of the programs. Examination of the factors
related to program administration, program content, and program
staff should provide this greater insight into the subject.
Table 4 relates one of the factors of program administra
tion to information about the school. It is a two way fre
quency distribution of the data from question 8, section II and
question 2, section I, Fourteen of the eighty-seven schools,
reporting programs, did not respond as to the division ad
ministering the program, A number of schools did not respond
regarding enrollment but this information was obtained from the
College Facts Chart (17) when not provided by the school. This
table shows that the colleges or divisions of Education (20.7%)
and Liberal Arts (19.5%) administer the greatest number of
aviation education programs. The significance of this must be
considered in light of the fact that 89.5% of the schools re
porting have colleges or divisions of Education and 90,7% have
colleges or divisions of Liberal Arts. Table 4 also shows that
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the greatest number of programs (35.7%) are in schools with
enrollment between 4,500 and 8,999, The Statistical Abstract
of the United States, 1968 (27) discloses that the average
enrollment In publicly controlled schools of higher education
is 4,414 so the midpoint of the interval with the most schools
reporting programs is only slightly above the average enrollment
nationwide.
The frequency distribution. Table 5, of the departments
administering aviation education programs uses the data from
question 9, section II of the questionnaire. Twenty of the
eighty-seven schools reporting programs did not respond to
this question. Of those responding, the two departments most
frequently mentioned are Aerospace Studies (11,5%) and Reserve
Officer Training (15.1%). The emphasis on these two topics
is also seen in the information presented in Table 6,
Table 6 compares the original program objectives and the
present program objectives of those schools responding to
question 4, section II and question 5, section II, Seventy-
four schools, out of the eighty-seven reporting programs,
responded to both of these questions. The objectives of
general education (30,7%) and military training (28.8%), most
often mentioned, relate directly to the departments of Aerospace
Studies and Reserve Officer Training respectively. It is
interesting to note that the objective of providing skills for
direct employment (16.2%) is fourth in order and well down the
31
Table 5. Departments administering aviation education programs
Departments Number Percent
Aerospace Engineering 2 2.3
Aerospace Studies 10 11.5
Aviation 6 7.0
Aviation Education 1 1.1
Aviation Technology 2 2.3
Curriculum and Instruction 1 1.1
Education 7 8.1
Electronics and Engineering 1 1.1
Extension 1 1.1
Flight Service 1 1.1
General Business 1 1.1
Industrial Education 4.7
Industrial Technology 1 1.1
Institute of Aviation 1 1.1
Instruction 1 1.1
Mechanical Engineering 1 1.1
Physical Education and Recreation 1 1.1
Physical Science 2 2.3
Physics 2 2.3
Practical Arts 1 1-1
Reserve Officer Training 13 15.1
Teacher Education 3 3.5
32
Table 5« Continued
Departments Number Percent
Transportation Technology- 1 1.1
Vocational Technical 3 3.5
No Answer 20 23.1
Total 87 100.1
Table 6. Original and present objectives of aviation education
programs
Objectives
Number Reported
Original Present
No. Percent No. Percent
General Education 31 31.6 34 30.7
Providing Supplemental Skills 17 17.4 21 18.9
Providing Skills for Direct Employment 17 17.4 18 16.2
Military Training 29 29.6 32 28.8
Engineering^ 2 2.0 2 1.8
Management Background^ 1
o
•
r—i
1 0.9
Research^ 1 0.9
Teacher Education^ 1 1-0 1 0.9
Transportation Service^ 1 0.9
Total 98 100.0 111 100.0
JSI=74 N=74
Write in responses.
33
list from a percentage point of view.
The factors of administrative methods for flight training
and the size of the aviation education program are related in
Table 7. It is a two way frequency distribution of the data
from question 1, section IV and question 1, section II, Thirty-
two of the eighty-seven schools reporting progreims did not
respond regarding administrative methods while twenty-eight
did not respond to the enrollment question. One of the reasons
why thirty-two (36.8%) did not respond regarding administrative
methods for flight training is because only fifty-five (63.2%)
of the schools reporting programs offer flight training. This
fact is reported in Table 3.
The information in Table 7 shows that twenty-five (27.6%)
of the total schools reporting programs contract with a flight
school for their flight training. The next largest number of
schools, fifteen (17,2%), carry out this function through the
academic department in charge of the program. Table 7 also
points out the s)cewed enrollment in aviation programs with 38
(42,7%) of the schools reporting enrollment in the 0 to 99
range. Closer examination of the data on the questionnaires
reveals they are mostly in the low end of this range. It is
interesting that only one school reports a program enrollment
greater than 600 and it is in the 900 to 999 range. This same
school contracts for its flight training which seems unusual
but further examination of the questionnaire reveals that this
particular program is multi-objective and only a small propor-
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tion of the students are involved in flight training.
The arrangement for yse of aircraft is related in Table 8
to the size of aviation education programs» It is a two way-
frequency distribution chart using the data from question 3,
section IV and question 1, section .II. The question regarding
arrangement for use of aircraft is appropriate only to the same
fifty-five (63,2%) schools referred to in connection with Table
7. Of the total schools reporting programs, thirty (37,9%) use
aircraft owned by a flight school. This correlates with the
information in Table 7 showing that a large number of schools
contract for the flight training with a flight school. There
were sixteen (18,4%) of the schools that own the aircraft
used for flight training and this also correlates with the
data in Table 7 pertaining to schools providing their own
flight training through academic departments administering the
program.
The one school with enrollment in the 900 to 999 range is
observable in this table and, as would be expected the aircraft
used for the flight training belongs to the flight school
contracting to provide the training. Only one school rents
aircraft, one other school leases aircraft and two report
having the aircraft provided by the military. No further de
tails were included on the questionnaires of the last two
mentioned schools.
Table 9 relates cost recovery methods for flight training
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to the size of aviation education programs. It is a two way
frequency distribution of the data from question 2, section IV
and question 1, section II. The question pertaining to cost
recovery is also only appropriate to the fifty-five (63.2%)
schools having flight training programs and this is a major
reason for thirty-five schools not responding to the question.
Twenty-three (26.5%) of the total schools reporting
programs, indicate that all costs are borne by the military.
This correlates with the data in Tables 5 and 6, indicating a
large number of Reserve Officer Training Programs. All costs
related to both the aircraft and instructor were reported as
paid by the student in 19 (21,8%) of the schools. The remaining
three cost recovery methods were reported by 11,5% of the total
schools reporting programs.
The flight related courses offered appear in Table 10 as
they relate to the five areas of the United States, Table 10
is a two way frequency distribution of the data from question
1, section III and question 1, section I. Seventy-four of the
eighty-seven schools reporting programs responded regarding
flight related courses but nine indicated no such courses
leaving sixty-five schools reporting offering some type of
flight related course. There were 155 total responses per
taining to flight related courses so, on the average, each
school responded twice to the alternatives offered. It is
apparent that many schools only responded to one alternative
because some responded to as many as six. The private pilot
T
a
b
le
1
0
.
F
li
g
h
t
r
e
la
te
d
U
n
i
t
e
d
S
t
a
t
e
s
c
o
u
r
s
e
o
f
f
e
r
in
g
s
a
n
d
l
o
c
a
t
i
o
n
o
f
s
c
h
o
o
l
s
i
n
a
r
e
a
s
o
f
t
h
e
F
li
g
h
t
r
e
la
te
d
A
r
e
a
s
o
f
t
h
e
U
n
it
e
d
S
t
a
t
e
s
c
o
u
r
s
e
s
o
f
f
e
r
e
d
C
e
n
t
r
a
l
E
a
s
t
e
r
n
S
o
u
t
h
e
r
n
S
o
u
t
h
w
e
s
t
W
e
s
t
e
r
n
T
o
t
a
l
P
e
r
c
e
n
t
O
r
ie
n
ta
ti
o
n
to
F
ly
in
g
1
1
5
8
5
6
3
5
2
2
.6
P
r
i
v
a
t
e
P
i
l
o
t
G
r
o
u
n
d
S
c
h
o
o
l
2
3
1
1
8
9
7
5
8
3
7
.4
C
o
in
m
e
r
c
ia
l
P
i
l
o
t
G
r
o
u
n
d
S
c
h
o
o
l
1
1
2
1
3
1
7
1
1
.0
I
n
s
tr
u
m
e
n
t
G
r
o
u
n
d
S
c
h
o
o
l
9
3
2
1
1
5
9
.7
F
li
g
h
t
I
n
s
tr
u
c
to
r
G
ro
u
n
d
S
c
h
o
o
l
7
2
1
2
1
2
7
.8
A
er
os
pa
ce
V
/o
r>
cs
ho
p^
1
1
0
.6
A
ir
li
n
e
T
ra
n
s
p
o
rt
G
ro
u
n
d
S
c
h
o
o
l
2
1
1
4
2
.6
F
li
g
h
t
E
n
g
in
e
e
r
G
ro
u
n
d
S
c
h
o
o
l^
1
1
0
.6
M
u
lt
i-
e
n
g
in
e
G
ro
u
n
d
S
c
h
o
o
l
1
2
3
1
.9
N
o
F
li
g
h
t
R
e
la
te
d
C
o
u
rs
e
5
1
1
2
9
5
.8
T
o
t
a
l
7
1
2
5
1
9
2
4
1
6
1
5
5
^
1
0
0
.0
P
e
r
c
e
n
t
4
5
,8
1
6
.1
1
2
,3
1
5
.5
1
0
,3
1
0
0
.0
fw
ri
te
in
re
sp
o
n
se
s
=
7
4
40
ground school course was reported offered fifty-eight (37.5%)
times out of the total of 155 responses. The course offered
next most often was orientation to flying, being offered
thirty-five (22.6%) times.
The seventy-one (45,8%) reported flight related course
offerings in the central area indicates greater activity in
the central area than in the other four areas. This corre
lates with the data in Table 3 showing 35 (40.2%) of all re
ported aviation education programs located in the central area,
Table 10 also shows that there is a greater variety of course
offerings in the central area of the United States.
Table 11 relates the flight training courses offered to
the five areas of the United States, This is a two way fre
quency distribution chart using the data from question 2,
section III and question 1, section I, Seventy-four schools
responded regarding flight training courses but nineteen in
dicated no such courses leaving fifty-five schools reporting
offering some type of flight training course. There were the
same 155 responses to flight training courses as there were to
flight related courses and again some schools responded to as
many as six alternatives so others responded to only one.
The private pilot flight training course was reported offered
fifty-two (33.6%) times out of the 155 responses. The flight
orientation course was offered next most often with twenty-
five (16.1%) courses indicated out of the 155 responses.
Greater activity is again indicated in the central area
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by the seventy-three (47.1%) flight training course offerings.
A greater variety of course offerings in the central area, than
in the other four areas, is also indicated by the data in Table
11.
The frequency distribution of mechanic related courses is
not related by area of the United States due to the number of
schools and courses involved. A total of sixty-four mechanic
related courses are offered by fourteen schools in the United
States, Table 12 uses the data from question 3, section III
Table 12, Mechanic related course offerings
Course offerings Number Percent
Electricity 14 11,3
Machine Shop 12 9.7
Metals Shop 11 8.9
Power Mechanics 12 4.7
Welding 13 10.5
Aerodynamics^ 1
CO
t
o
d
Upholstery 1 0.8
No mechanic related courses 60 48.3
Total 124^ 100.0
Write in responses.
'n = 74.
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to show the frequency distribution of the mechanic related
courses. It can be seen that they are quite evenly distributed
with most of the schools offering all of the courses listed as
alternatives in the question.
Table 13 describes the aviation mechanic courses offered
Table 13. Aviation mechanic course offerings
Course offerings Number
Percent
Power Plant Maintenance 9
8.1
Power Plant Overhaul 8
7.2
Airframe Maintenance 8
7.2
Electrical Systems 9 8.1
Hydraulic Systems 9 B.l
Air Conditioning^ 1 0.9
Aircraft Systems^ 1 0.9
Dope and Fabric Work^ 1 0.9
a
Pressurization 1 0.9
No Aviation Mechanic Courses 64
57.7
Total 111^ 100.0
Write in responses.
= 74.
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in the same manner that Table 12 describes the mechanic re
lated courses offered. The data is from question 4, section
III. in this case ten schools indicated forty-seven aviation
mechanic courses offered. In the case of aviation mechanic
courses, the schools do not all offer each of the courses but
the frequency of courses offered is uniform.
The general aerospace courses offered are treated in Table
14. This table is a frequency distribution using the data from
Table 14. General aerospace course offerings
Aerospace course offerings Wumber
Percent
For the Elementary Level 21
17.7
For the Secondary Level 23
19.3
With Social Science Emphasis 8
6.7
With Physical Science iimphasis 9
7.6
With Economic Emphasis 8
6.7
Aviation and Astronautics^ 3 2.5
Engineering Emphasis^ 1 0.8
General Aerospace Workshop^ 7 5.9
Military Emphasis^ 5 4.2
No General Aerospace Courses 34
28.6
Total
119^ 100.0
Write in responses.
'n = 74.
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question 5, section III of the questionnaire. A total of
eighty-five course offerings are reported by the forty schools
indicating general aerospace course offerings. Aerospace
courses for the secondary level were reported offered twenty-
three (19.3%) times out of the 119 responses and those for the
elementary level were reported offered twenty-one (17,5%) times
out of the 119 responses. These are both presumed to be
teacher education type courses rather than technical or en
gineering type courses.
sjuestion 7, section III, which used most of one page of
the questionnaire, was devoted to information pertaining to
the program staff. This question was designed to acquire in
formation concerning each staff member and, at the same time,
permit the number of staff in each program to be counted.
Twenty-six schools did not respond to this question so the
total of 232 staff members are employed by the remaining sixty-
one schools. The fact that the information is for each staff
member rather than for the school as a whole makes it difficult
to look at relationships that might exist between factors re
lated to program and administration and those related to staff.
Table 15 presents information regarding students and
staff in order to examine the factor of student-staff ratio.
This table is a frequency distribution, by program enrollment^
of the data from? (1) question 1, section II, enrollment in
aviation education courses, 1967-1968, and (2)question 7,
section III, the number of individual staff members. The data
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Table 15, Number of students and number of staff in aviation
education programs
1967-1968
;taff
iitudent
StaffStudents
X OlIU
enrollment Number Percent Number
Percent Ratio
0 - 99 1,900 22.5 62 26,7
30.6:1
100 - 199 1,350 16.0 21 9,0
64,3:1
200 - 299 750 8.9 38
16.4 19,7:1
300 - 399 1,050 12,4 8 3.5 131,2:1
400 - 499 1,350 16.0 52 22.4 26,0:1
500 - 599 1,100 13.0 38 16.4 28,9:1
600 - 699
700 - 799
800 - 899
900 - 999 950 11.2 13 5.6 73.1:1
Totals 8,450 100,0 232 100.0 36,4:1
in the table indicates a rather high, as well as inconsistent,
ratio. The ratio of the totals is 36,4s1 and the range of
ratios by program enrollment interval is from 26,0:1 to 131,2:1,
Part of the reason for both the high ratios and the inconsistency
may be related to the data in Tables 7 and 8, From these tables
it can be seen that, in some cases, the staff work for flight
training courses has been shifted to a flight school so the
A1
data in Table 15 does not show the true student-staff ratio.
In cases where the school contracts with a flight school, as
the method of securing flight training, the flight school is
supplying staff that should "be counted to calculate a true
student staff ratio.
Although some part time staff are used in aviation edu
cation programs, as pointed out in Table 16, the majority,
167 (58,5%), are employed over 75% of full time. The infor
mation in Table 17 is a two-way frequency distribution of the
data from two parts of question 7, section III related to types
of staff activity performed and percent of time employed.
This table shows that thirty-nine (13.6%) are employed less
than 25% of full time and a large number of this group are in
volved in the flight instruction activity. Comments on several
questionnaires indicates that the majority of the administra
tive staff in the less than 25% interval are the administrators
of summer workshop programs»
The largest number of program staff, 108 (37,8%), are in
volved in the flight instruction activity and the next largest,
fifty-three (18.5%), perform administrative activities. The
relatively high percentage of administrative staff may also be
related to the data in Tables 7 and 8 showing that, in some
cases, the staff work for flight training courses has been
shifted to a flight school so the true number of staff per
forming flight instruction activities is not shown in Table 17,
It is interesting that the only activity category that does
T
a
b
le
1
6
,
T
y
p
e
o
f
a
c
ti
v
it
y
p
e
rf
o
rm
e
d
a
n
d
p
e
rc
e
n
t
o
f
ti
m
e
em
p
lo
y
ed
b
y
a
v
ia
ti
o
n
e
d
u
c
a
t
i
o
n
s
t
a
f
f
T
y
p
e
o
f
P
e
rc
e
n
t
o
f
ti
m
e
a
c
ti
v
it
y
L
e
s
s
th
a
n
2
5
2
5
to
5
0
e
m
p
lo
y
e
d
5
0
t
o
7
5
o
v
e
r
7
5
N
o
A
n
s
w
e
r
T
o
t
a
l
P
e
r
c
e
n
t
F
li
g
h
t
I
n
s
tr
u
c
ti
o
n
2
5
1
3
6
6
2
2
1
0
8
3
7
.
8
M
e
c
h
a
n
ic
I
n
s
t
r
u
c
t
i
o
n
1
2
6
2
7
9
,A
T
r
a
n
s
p
o
r
ta
ti
o
n
P
il
o
t
2
0
2
0
7
..
0
A
d
m
i
n
i
s
t
r
a
t
i
v
e
8
2
3
3
6
4
5
3
1
8
,,
5
R
e
la
te
d
In
s
tr
u
c
ti
o
n
^
4
6
1
1
7
2
3
9
,.
8
H
o
A
n
s
w
e
r
2
6
4
2
5
0
1
7
..
5
T
o
t
a
l
3
9
2
2
1
0
1
6
7
4
8
2
8
6
1
0
0
..
0
P
e
r
c
e
n
t
1
3
.6
7
.7
3
.5
5
8
,5
1
6
.7
1
0
0
.0
^W
ri
te
in
re
sp
o
n
se
s.
C
D
49
not include part time staff is that of transportation pilot.
The formal education of program staff, as related to pro
gram activities, is presented in Table 17, It is a two-way-
frequency distribution chart of the data from two parts of
question 7, section III, Table 17 shows that there are about
the same number of staff that; (1) are high school graduates,
(2) have B.S, or B.A, degrees, or (3) have M.S. or M,A. degrees.
The table shows that many of those that are high school grad
uates or have B.S, or B.A, degrees are involved in the flight
instruction activity. Staff members with M,S. or M.A, degrees
and those with Ph.D, degrees are more likely to be involved
in other types of activities and particularly the administrative
activity.
The relationship of staff appointment and type of staff
activity is shown in Table 18, It is a two-way frequency
distribution of data from two parts of question 7, section III,
This table shows that graduate assistants are not employed
extensively in aviation education programs but, of the fourteen
(4,9%) employed, most are involved in the flight instruction
activity. Of the seventy-seven (27,0%) staff members with
appointment to the rank of instructor, thirty-five are involved
in the flight instruction activity. The majority of the forty-
eight (16,7%) assistant professors are either performing ad
ministrative activities or teaching related courses. The
majority of both the associate professors and professors are
performing administrative functions.
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DISCUSSION
In retrospect, the author can see that the questionnaire
covered too broad a scope which made it difficult for the
schools to complete. In defense of its length, however, the
study was designed to determine what is being done, regarding
aviation education, by state supported colleges and universities
in the United States and this necessitates a broad approach.
Also, the author can see that some items could have been
eliminated without sacrificing the objectives of the study and,
at the same time, have made the respondent's job much easier«
Had the author chosen more representative schools, in terms of
aviation education programs, to sample survey, he might have
observed these needs for change earlier.
It is also apparent to the author now that a more detailed
picture of aviation education programs would have resulted had
more questions been designed with mutually exclusive alterna
tives, When this was not possible, the schools should have been
asked to rank their answers by choice or in terms of value.
For some reason, it did not occur to the author to secure
opinions and ideas about vital issues concerning aviation edu
cation. The answers to one or two questions could have thrown
much light on how the people, with the most experience in the
field, feel about key issues. It is hoped that in future
studies others will fill in some of the gaps in this study, one
of the largest of which was that left by not securing opinions
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and ideas on key issues. Several facts pointed out in the
chapter on Findings, and not appropriate for discussion there,
do warrant further discussion. These are areas in which the
author has aquired opinions both as a result of this study and
because of many experiences in the aviation field. It is
hoped that the discussion of these points will stimulate the
thinking and actions of others interested in aviation education
in one direction or the other.
The number of aviation education programs in state sup
ported schools in the United States is not large nor need the
number be large if the programs are complete, to properly serve
the needs of our society. However, the author does feel that
both a greater number of programs, and more complete programs,
are necessary since the needs are not now being adequately met.
The type of programs needed must be more than just Reserve
Officer Training flight programs if these needs are to be ful
filled, The author feels that the real need is for the de
velopment of comprehensive aviation education programs and not
programs with limited objectives and limited course offerings.
There are a few such programs now in existence that could, in
the author's opinion, serve as a model of the type of curriculum
that can be effective in meeting the needs of society.
A comprehensive aviation education program should provide
the type of education needed by the several sectors of our
society. The program should include courses in the teacher
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education field so that prospective teachers will have the op
portunity to acquire knowledge pertaining to this vital part of
our economy. The training of officer candidates for the mili
tary should be a part of aviation education but only one part.
The additional asset that knowledge concerning aviation, in
cluding piloting skill, can be to college graduates is a factor
that very often is overlooked. Another part of a comprehensive
program, a somewhat controversial one to some educators, is
providing the education necessary for the graduate to be di
rectly employed as a pilot with a major air carrier.
Such a broad program may, at first, seem unworkable because
of the different skills to be imparted. The author's opinion
is that the objectives are more or less sequential with those
of one type of activity being the stepping stone to another.
The basic skills must be taught to all groups and there are
many economies to be realized by bringing such a group of
courses together for administration. There are also economies
to be realized in aircraft ownership rather than contracting
for flight training. In short, better and more economical
education can be provided through such comprehensive programs.
The fee structure for flight instruction is another topic
that, in the author's opinion, needs more discussion and ex
amination. For some reason most schools are charging the
student the entire cost of this portion of his education while
most other phases are supported at the 50% to 75% level. The
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author agrees that the student should pay more than the usual
registration or tuition fee for such courses but cannot see the
logic in a completely different method of financing flight
courses. This topic should be examined in depth in any future
studies of aviation education.
The topic of teacher education, mentioned earlier, has
several facets that warrant discussion. Many schools have in
cluded aerospace materials, as well as conducting summer work
shops, in the programs for elementary and secondary teachers.
Both of these activities have produced worthwhile results.
Comprehensive aviation education programs could supplement these
programs and offer information in greater depth for these
teachers having a special interest in aviation education.
The author sees another type of teacher education that is
not, in his opinion, receiving proper attention. Colleges and
universities, with one or two exceptions, are not providing
the opportunity for students to become qualified to teach
aviation subjects in vocational programs in high schools and
area vocational schools. There is also a need for people with
these same qualifications in the aviation industry. The
major air carriers have need for professional educators, with
an aviation education background, to guide the development of
new personnel and the continued development of existing per
sonnel.
More and more business and professional people are finding
the ability to pilot their own aircraft an extremely valuable
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asset. Many companies look specifically for men with both the
ability to do the job as well as the ability to pilot them
selves in connection with their responsibilities. Sales
engineering and consulting engineering are examples of fields
where this ability can be a real asset. Acquiring this ability
creates a problem for many of these people. They find themselves
having to acquire this special skill at the peak of their
career when they have the least amount of time to devote to
its aquisition.
The logical time for them to acquire this skill is while
they are acquiring their professional knowledge. They are
already in a learning situation, at that time, so can acquire
another skill with minimum effort and expense. There are
undoubtedly some who would not see the advantage of acquiring
this skill while they are in school so would not profit from
it but this is true of other subjects as well. The author
feels that one of the objectives of aviation education programs
should be to provide this corollary skill.
The development of men who seek a career as a pilot is
somewhat of a controversial nature for some educators and
school administrators. Some feel that a baccalaureate program
is not necessary to develop people for this occupation although
the major air carriers hire very few men for pilot duties with
out a bachelor's degree. These companies are as much inter
ested in the broad education that the man has acquired while
obtaining his degree as they are in his skill of flying. The
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ideal situation would be to have both in the same package. The
author feels that schools should consider degree programs for
persons desiring a career in flying. Only one baccalaureate
curriculum is indicated by this study, as seen in Table 11, and
the author knows of no other programs of this type.
The author feels that this study did achieve its basic
objective of determining what is being done by colleges and
universities to develop people for this expanding function in
our society. In the author's opinion, the colleges and uni
versities have moved very slowly toward the development of
curricula to provide qualified people for this growing field.
There does not seem to be a definite pattern to the existing
programs, yet, in some respects, there is a similarity.
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SUMMARY
The stated purpose of this study was to find out what
role the four year, state-supported, colleges and universities
in the United States are playing in the development of people
for the rapidly expanding aviation function in our society. To
accomplish this it was necessary to obtain basic information
concerning the methods and objectives of operation of aviation
education programs in these schools. The method used to
obtain this information was a nationwide survey of all state-
supported four year colleges and universities in the United
States using a questionnaire designed for this purpose.
The questionnaire was sent to 468 schools and 383 replies
were received. Aviation education programs were reported by
eighty—seven of the schools replying. The central area of the
United States reported a greater proportion? in relation to
population, total area, number of airports, and number of air
men; than the other four areas. The central area also re
ported a greater proportion of the students in aviation edu
cation programs as well as a wider variety of course offerings.
The colleges or divisions reported as administering the
greatest number of aviation education programs were Education
(20.7%) and Liberal Arts (19.5%). The specific departments
most often indicated as directly administering these programs
were Reserve Officer Training (15,1%) and Aerospace studies
(11,5%).
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The objectives most often expressed for aviation education
programs were general education (30,7%) and military training
(28.856). The large proportion of Reserve Officer Training
programs shows its influence on several items in the study
with program objectives and departmental administration being
examples,
A high proportion (35.7%) of the aviation education pro
grams are in average size schools, those having enrollments
of 4,500 to 8,999. Enrollments in these programs are not
large with 43.7% reporting enrollments in the zero to ninety-
nine range and a high proportion of these being in the lower
end of this range.
Flight programs were reported by 63,2% of the schools
having aviation education programs. Many schools (37.6%) with
flight programs indicated that the flight training was pro
vided by contract with a flight school.
The large majority of schools, conducting flight programs,
report that all costs of the flight activity are recovered by
the school. The military paid all costs in 26,5% of the
aviation education programs and the individual student paid
these costs in 21,8% of the programs. Flight training was not
offered in 36,8% of the aviation education programs.
The greatest number of course offerings are in the flight
related and flight training categories with 155 courses re
ported in each. Of the flight related courses offered, the
private pilot ground school course represented 37.4% of the
60
total. The private pilot flight course represented 33.6% of
the total flight course offerings.
Only fourteen schools 16,1% of those reporting aviation
education progrcuns, indicated the offering of mechanic related
and aviation mechanic courses. In almost all cases, the full
range of alternative on the questionnaire were checked for
these two questions. A total of forty schools, 46,0% of
those reporting aviation education programs, indicated the
offering of general aerospace courses. Most of these were in
the teacher education field with 17,7% being for the elementary
level and 19,3% for the secondary level.
The student staff ratio calculated from the data in this
study ranges from as low as 22:1 to as high as 132:1. Some
of the possible reasons for this wide range are reported in
the findings but no conclusions can be drawn from the figures
available.
Some part time staff are utilized in aviation education
programs, mostly in the flight instruction activity, but the
majority (58.5%) are employed more than 75% of full time. The
largest number of staff (37.8%) are engaged in the flight
instruction activity.
High school graduates and those with B.S, or B.A, degrees
are in the greatest numbers among the staff of aviation edu
cation programs, accounting for 20,0% and 22.7% respectively.
The rank of instructor is held by 27,0% of the total staff and
assistant professor is next with this rank being held by 16,7%
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of the total staff. Few graduate students, only 4.9% of the
total staff, are used in aviation education programs and these
are mostly in connection with the flight instruction activity.
Numerous opportunities for further research are present
in the aviation education field. Some that occurred to the
author while conducting this study, and particularly while
analyzing the data, are listed here in the hope that others
will expand on what has been done to date.
1, What should be the objectives of aviation education
programs as seen by both industry leaders and edu
cators?
2, What are the needs for teachers in the vocational
programs, at the local and area school level, and
what is now being done to fill this need?
3, What are the cost factors of aviation education pro
grams and how should these various costs be recovered?
4, What should be the curriculum for a comprehensive
aviation education program?
5, What should the role of the area vocational school be
in the total aviation education field?
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APPENDIX A: ORIGINAL LETTER OF TRANSMITTAL AND QUESTIONNAIRE
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IOWA STATE UNIVERSITY
of Science chnology
AMES, IOWA 50010
Engineering Extension. 110 Marston Hall
Area Code 515 294-
To Colleges and Universities
The purpose of this letter is to seek your assistance in carrying
out a proposed study pertaining to aviation education. In the pro
posed study an attempt will be made to determine the scope and
nature of aviation education programs in state supported colleges
and universities in the United States,
Preliminary research indicates the existence of aviation education
programs of various types in state supported colleges and universi
ties but neither the number nor the make-up of these programs
appears to be documented. The purpose of this proposed study is
to determine the number of such programs and basic information re
garding their methods and objectives of operation. It is hoped
that dcoumentation of such data will assist colleges and universi
ties in their future decisions regarding aviation education programs.
For purposes of this proposed study, an aviation education program
need not include actual flight training. Ground school courses or
air-age education courses for public school teachers could consti
tute an aviation education program. Reserve Officer Training
Corps programs could fall in this category if aviation related.
Aeronautical Engineering or Aerospace Engineering courses should
not be included unless they are specifically designed as service
courses for other students.
Your assistance in filling out the attached questionnaire will be
greatly appreciated. The data collected will be used for a thesis
to partially fulfill the requirements for an M.S. degree at Iowa
State University. This proposed study is being conducted under
the auspices of the Industrial Education Department and under the
direction of Professor L. L. Carver, head of the department.
Sincerely,
B, H. Watkins
Approved by:
Professor L, L. Carver
UNIVERSITY EXTENSION
SECTION I - Information about the school
1. NAME AND LOCATION: School Name
City
Contact Person
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SURVEY OF AVIATION EDUCATION
State
Title
Zip
2. INDICATE ENROLLMENT IN THE FALL OF 1967. Include full time undergraduate and graduate students but exclude
students in evening and extension classes.
3. CHECK BASIC DIVISIONS OR COLLEGES IN THE SCHOOL
Agriculture
Business
Education
Engineering
j Home Economics
Industrial Management
Law-
Liberal Arts
4. CHECK TIME SYSTEM PRESENTLY IN USE
Qhiarter Semester
Medicine
Pharmacy
Science
Technology
Trimester
Veterinary Science
Other
Other
S, INDICATE AVERAGE TUITION FOR THE 1967-68 SCHOOL YEAR, Include full time undergraduate tuition for normal
year but exclude summer tuition.
In-State Students Out-of-State Students
6. WHAT PERCENT OFTOTAL INSTRUCTIONAL COSTS ARE COVERED BY TUITION? Use an average figure for the school.
Less titan 2S^v 25% to 5O0c 50% to 75% Over 75^.
7. CHECK THE STATUS OF AVIATION EDUCATION AT THE SCHOOL
Aviation courses arc offered - please proceed to the next section.
Aviation courses are not offered - please return this questionnaire without proceeding further. Thank you.
SECTION 11 - General information about the aviation education program
1. INDICATE TOTAL NUMBER OF STUDENTS ENROLLED IN AVIATION EDUCATION COURSES
1964-65 1965-66 1966-67 1967-68
2. INDICATE YEAR THE PROGRAM WAS STARTED
3. CHECK THE TYPEOF COURSES THAT WERE OFFERED AT THETIME THE PROGRAM WASSTARTED.
General aero-space type courses
Courses related to flight training
Flight training courses
4. WHAT WERE THE ORIGINAL OBJECTIVES OF THE PROGRAM?
General education
Providing supplemental skills
Providing skills for direct employment
5. WHAT ARE THE PRESENTOBJECTIVES OF THE PROGRAM?
I General education
Providing supplemental skills
Providing sl^ills for direct employment
Courses related to mechanic training
Mechanic training courses
Other
Military training
Other
j Military training
Other
0. HOW WAS THE PROGRAM INITIATED?
As a summer workshop program
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IAs part of an existiug program
As part of an ROTC program
As a completely new and separate program
Other
7. WHAT ADMINISTRATIVE OFFICER IS RESPONSIBLE FOR THE OPERATION OF THE PROGRAM?
Professor in charge Dean
]Department head Other
Director
IN WHAT DIVISION OR COLLEGK IS THE PROGRAM ADMINISTERED?
Administrative 1 [Engineering
Home Economics
Indiistrial Management
Law
Agricukure
Business
Education
Liberal Arts
Medicine
Pharmacy
Science
Technology
Veterinary Science
Other
9. IN WHAT SPECIFIC DEPARTMENT IS THE PROGRAM ADMINISTERED?
10. ARE SUMMER WORKSFiOPS OFFERED AS PART OF THE PROGRAM?
["Ives No Contact Hours
SECTION III - Information about the program content
1. WHICH OF THE FOLLOWING FLIGHT RELATED COURSES ARE OFFERED?
Orientation to flying
Private pilot ground school
Commercial pilol ^ound school
Instrument ground school
Flight instructor ground school
Other
2. WHICH OF THE FOLLOWING FLIGHT TRAINING COURSES ARE OFFERED?
Flight orientation
Private pilot flight training
Commercial pilot flight training
Instrument pilot flight training
Flight instructor flight training
Other
WHICH OF THE FOLLOWING MEGIANIC RELATED COURSES ARE OFFERED?
Electricity Power mechanics
Machine shop Welding
Metals shop [ | Other
4. WHICH OK THE FOLLOWING AVIATION MECHANIC COURSES AREOFFERED?
Power plant maintenance
Power plant overhaul
Airframe maintenance
a.
Electrical systems
Hydraulic systems
~~1 Other
WHICH OF THE FOLLOWING C.FNERAL AEROSPACE COURSES AREOFFERED?
Aerospace for tltc elcineiiiary level
Credit
( Aerospace for the seconttai-y level
Aerospace witli social science emphasis
Aerospace with physical science emphasis
Aerospace with economic emphasis
Other
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6. TO WHAT EXTENT HAS THE PROGRAM CONTENT CHANGED?
More emphasis on flighc related courses
More emphasis on flight training courses
Moru emphasis on mechanic related courses
More emphasis on aviation medianlc courses
More emphasis on acro^ace courses
Other
7. CHECK THE APPROPRIATE ITEMS FOR EAQl STAFF MEMBER
TYPE OF ACTIVITY
PERFORKfFD
INDl-
CATE
Tm. OF
APPOINTMENT
FLIGHT RATINGS AND
EXPERIENCE
?vlECHANIC RATINGS
AND EXPERIENCE
>'ORNb\L
EDUCAHON
CHECK CHECK
APPROPRIATE ONE
CHECK
APPROPRIATE ONES
CATE
CHECK APPRO
PRIATE ONE
INDI
CATE
aiECK
HIGHEST ONEINDIVIDUAL
STAFF MEMBERS Flight
Instruction Mechanic Instruction
Transportation Pilot
1
V
> "S
1
'5
e
T
3 <
Indicate
Percent
of
Time
EmployEd
Hourly
Employee Graduate
Ass't Instructor Ass't
Professor Assoc.
Professor Professor Private
Pilot Commercial
Pilot Flight
Instructor Instrument
Rating!
lost.
Flight Instructor Airline
Transport Ratins Indicate
Total Timeas
Pilotin Command Airframe Mechanic
c
o^
a
.
Inspection A
uthoritv
Designated
Examiner
Indicate
Yearsas aRated
Mechanic High
SAool
Crad. T.l.or
J.C.1 Graduate< ed •- QflJ 41 I^ ccC Hours
AboveB.
S.
ot
B.A.
<
7
.
U
O4
I
t
7.C.
Ph.D.
1
1
1
2
3
1
4 ♦
S
t
6 1
7
1
3
9
1
J
i
I
1
1
2
i
3
i
S
'
i!
1L
i 1
"
—-
' 1;
i
)
•i'•
1'
1
1
1
.
— - -
—---
1
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8. WHAT IS THE STATUS OF FLIGHT TRAINING AT THE SCHOOL?
Flight tralniag is offered - please proceed to the next section
Flight training is not offered - please return this questionnaire witiout proceeding further. Thank you.
SECTION IV - Information about the flight training portion of the program
1. HOW IS THE FLIGHT TRAINING PORTION OF THE PROGRAM ADMINISTERED?
By the academic department in charge By contract with a flight school
By a university flight depaitment
By the ROTC unit
Other
2. HOW ARE THE COSTS OF THF FLIGHT PORTION OF THE PROGRAM RECOVERED?
All costs related to the aircraft and fli^t instructor are paid by the student
All costs related only to the aircraft are paid by the student
AU direct operating costsi of the aircraft are paid by the student
Only a percentage of Uie flying costs are paid by the student
[ The student pays only the regular tuition for flight courses
Other
3. WHAT ARE THE ARRANGEMENTS FOR USE OF AIRCRAFT FOR FUGHT INSTRUCTION?
I 1Owned by the school
Leased by the school
Rented on an hourly basis by the school
Owned by flight school providing training
Other
4. INDICATE NUMBER TYPE OF AIRCRAFT USED FOR FUGHT INSTRUCTION
Mal<c and Model
Make and Model
Mal<e and Model
5. WTL^T EQUIPMENT, OTHER THAN AIRCRAFT, DOES THE SCHOOL OWN?
Link 'I'rainer or simulator
i'liigiiies for classroom use
Airfnimes for classroom use
Shop equipment
Other
0. INDICATE THE APPROXlMATF. NUMBER OF HOURS THE SIMULATOR IS USED FOR THE FOLLOWING TYPE OF
TRAINING.
IPrivate pilot v'oiusc
Commercial pilot training
Instrument training
{ Insu-umeut flight instructor training
Other
THANK YOU I
Please indicate if you desire a copy of a summary of this proposed study
Pleuse return in the enclosed envelope.
B. M. Waikins
110 Marston Hall
Iowa Slate University
Anies, Iowa 50010
Yes No
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APPENDIX Bs LETTER TO AERONAUTICS COMMISSIONS
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IOWA STATE UNIVERSITY
of Science chnology
AMES, IOWA 50OT0
Engineering Extension, 110 Marston Hall
Area Code 515 294-
Kli: Request for information pertaining to aviation education pro
grams .
The purpose of this letter is to inform you of a proposed study
pertaining to aviation education programs andto seek your assistance
in carrying out this study. This proposed study is directed at
determining the scope and nature of aviation education programs in
state supported colleges and universities in the United States,
This study, in conjunction with a M.S. degree thesis, is being con
ducted under the auspices of the Industrial Education Department of
Iowa State University and under the direction of Professor Carver,
head of the department.
My interest and background in aviation has made me aware of the
existance of aviation education programs in state supported colleges
and universities but to my knowledge neither the number nor the
make-up of such programs has been documented. The purpose of this
study is to determine the number of such programs and basic infor
mation concerning their methods and objectives of operation. It is
hoped that documentation of such data will assist colleges and
universities in their future decisions regarding aviation programs.
For purposes of this proposed study, an aviation program need not
include actual flight training. Ground school courses or air age
education courses for public school teachers could constitute an
aviation program. Reserve officer training corps programs would
also fall in this catagory.
Frank Berlin, Director of the Iowa Aeronautics Commission, suggested
that contact be made with the various state aeronautics commissions
in order to obtain names of persons at each of the state colleges
or universities that would most likely be able to furnish the infor
mation needed for this study. He felt that the aeronautics com
missions would be the best single source for this information and
your assistance is therefore being solicited.
A few moments of your time to fill out the attached form will be
of great assistance in carrying out this study.
APPROVED BYs Sincerely,
Professor L. L. Carver B. H. Watkins
UNIVERSITY EXTENSION
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Would you please submit the name of a contact person at each of
your state supported schools. This person should be someone
who is aware of the aviation programs at that school. A survey
form will be sent to the people you suggest to acquire the data
pertaininq to aviation education programs in the U.S.
NAME OF SCHOOL CONTACT PERSON
Please return to; B, ri, Watkins
110 Marston Hall
Iowa State University
Ames, Iowa 50010
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APPENDIX C: FOLLOW-UP LETTER
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IOWA STATE UNIVERSITY
of Science f^chnology
mm
AMES, IOWA 50010
Engineering Extension, ltO Marston Hall
Area Code 515 294-
To Colleges and Universities
On Kovember 5, 1968, a questionnaire pertaining to aviation edu
cation was sent to all state supported four year colleges and
universities in the United States, Since the study is limited to
these 468 schools, it is hoped that a maximum response can be
obtained. This follow-up letter is an attempt to stimulate a
response from those schools that have not as yet replied.
If you have already returned the questionnaire, please accept my
thanlcs for participating in the study. On the other hand, if you
have not yet completed the questionnaire, I hope you will find time
to do so in the near future, A questionnaire is enclosed with this
letter in case the original one has been misplaced.
The purpose of this study, as mentioned in the earlier letter, is
to determine the number of aviation education programs and basic
information regarding their methods and objectives of operation.
It is hoped that documentation of such data will assist colleges
and universities in their future decisions regarding aviation edu
cation programs, I^eedless to say, the schools participating in
the study will not be mentioned by name.
The data collected will also be used for a thesis to partially
fulfill the requirements for a M.S, degree at Iowa State Univer
sity, This proposed study is being conducted under the auspices
of the Industrial Education Department and under the direction of
Professor L, L, Carver, head of the department,
Si^icerely,
B, H, Watkins
Approved by;
Professor L. L. Carver
UNIVERSITY EXTENSION
